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background:  Hepatic dysfunction after the Fontan operation may have an indolent subclinical course. Magnetic resonance elastography (MRE) 
is a novel screening tool for noninvasive detection of hepatic fibrosis and cirrhosis. Our study aim was to evaluate feasibility of performing MRE to 
screen patients (pts) for hepatic cirrhosis after Fontan.
methods:  23 pts with prior Fontan operation (male = 11, mean age 30 ± 13 years [median = 26]) were evaluated. Liver MRE was performed 
with standard methodology using a mechanical driver in conjunction with cardiac MRI adding only 5 minutes to the entire study. Liver stiffness was 
calculated on automatically generated stiffness maps. Mean liver stiffness in kilopascals (kPa) was correlated with time elapsed since initial Fontan 
operation, and MR findings suggesting cirrhosis and hepatocellular carcinoma were recorded. Values > 5 kPa were considered indicative of cirrhosis.
results:  All pts had elevated liver stiffness, mean = 5.3 ± 1.2 kPa (4.8 - 5.9). Overall mean duration between Fontan and MRE was 21 ± 5.5 years 
(median = 23). Duration was longer with atrio-pulmonary (AP) (24 ± 2.6 years, median = 25) than lateral tunnel and extracardiac Fontan (18 ± 4.6, 
(median = 16) (p = 0.01). Pts with AP type had increased liver stiffness compared to pts with lateral tunnel or extracardiac type (5.9 ± 1.5 versus 
4.6 ± 0.8 kPa; p = 0.006). The degree of liver stiffness was associated with time since operation (r = 0.45, p = 0.04). Anatomic imaging revealed 
cirrhosis (13), advanced fibrosis (3), and enhancing nodules (6). Two subjects (age 26 and 22 years old [5.9 kPa and 8.3 kPa]) with enhancing 
nodules had biopsy proven hepatocellular carcinoma.
conclusion:  MRE-derived liver stiffness is increased to values consistent with cirrhosis at a mean of 21 ± 5.5 years (median = 23) after Fontan 
operation. There was a strong positive correlation between patient age and degree of liver stiffness and cirrhosis. AP type Fontan may indicate a 
higher risk of cirrhosis, though this is more likely due to longer duration since surgery. MRE may be useful to identify pts at risk of cirrhosis and 
complications after Fontan operation and can be accomplished as an efficient and cost effective adjunct to cardiac MRI.
